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Riemann $(M, \langle, \})$ , $M$ $\varphi$ :
$Marrow \mathbb{R}$ . $M$
$\varphi:Marrow \mathbb{R}$ , $A(t),$ $B(t)$
:
$\{\begin{array}{l}\Vert grad\varphi\Vert^{2}=\{grad\varphi, grad\varphi\}=A\circ\varphi,\Delta\varphi=Bo\varphi.\end{array}$






$\Rightarrow$ ” . , 2
*RIMS , .
\dagger E-mail address: shinofuQhiroshima-u. ac. jp
1668 2009 80-86 80
., $g$ . $\lambda_{1}<\cdots<\lambda_{g}$
, $m_{1},$ $\ldots,$ $m_{9}$ , M\"unzner :
$1.1$ (M\"unzner [8], [9]).
(1) $m_{i}=m_{i+2}$ for $imod g$ .
(2) $S^{n}$ , 9
$f:\mathbb{R}^{n+1}arrow \mathbb{R}$ $S^{n}$ :
$\{\begin{array}{l}\Vert gradf(P)\Vert^{2}=g^{2}|P|^{2g-2},\Delta f(P)=\frac{m_{2}-m_{1}}{2}g|P|^{g-2}.\end{array}$ $($ 1.1 $)$
$|\cdot|$
$\mathbb{R}^{n+1}$ Euclid . ( $f$ Cartan-
M\"unzner . )
(3) $g\in\{1,2,3,4,6\}$ .
4 , , ,
2 , $FKM$
:
(1) SO$(2+n)/$ SO(2) $\cross$ SO$(n)$ ,
(2) SU$(2+n)/S(U(2)\cross U(n))$ ,
(3) SO(10) $/U(5)$ ,
(4) $E_{6}/U(1)\cross Spin(10)$ ,
(5) Sp$(2+n)/$ Sp(2) $\cross$ Sp $(n)$ ,
(6) SO(5) $\cross$ SO(5) $/$ SO(5).
, (1) (4) Hermite . FKM
Cecil-Chi-Jensen [2] Immervoll [5] .
4 , . 4
, ,
, . , (1), (2), (3)
, ,




Hamilton . Audin [1]
.
, “ ”
. “ ” “Hamilton ” .
$2n$ $C^{\infty}$ - $M$ , $M$ 2- $\omega$ , $d\omega=0$ $\omega^{\wedge n}\neq 0$
$(M,\omega)$ , $\omega$ $M$
.
2.1. Lie $K$ $(M,\omega)$ Hamilton
, :
(1) $K$- $\omega$ ,
(2) $\mu:Marrow$ .
, $f^{*}$ $K$ Lie $f$ . $\mu:Marrow$
,
(1) $(d\mu)_{P}(Q)(\xi)=\omega_{P}(\tilde{\xi}_{P}, Q)$ for $P\in M,$ $Q\in T_{P}M,$ $\xi\in f$ ,
(2) $\mu(a.P)=a.\mu(P)$ for $P\in M,$ $a\in K$
. $\tilde{\xi}$ $M$ :
$M \ni P\frac{d}{dt}\exp(t\xi).P_{t=0}\underline{\tilde{\zeta}}\in T_{P}M$ .
(b) , $K$- .
) .
. :
(1) $\mathbb{R}^{2n}$ $\omega$ ,
(2) $\mu$ ,
(3) $\Vert\mu\Vert^{2}$ Cartan-M\"unzner . , $\Vert\cdot\Vert$ $K-$
.







2 Hermite $G/K$ $K$- $S^{2n-1}$
. , $\varphi;\mathfrak{p}\simeq \mathbb{R}^{2n}arrow \mathbb{R}$
. $\mathfrak{p}$ $\mathfrak{g}$ Cartan $\mathfrak{g}=f\oplus \mathfrak{p}$
$\mathfrak{p}$ . M\"unzner , $\varphi$ Cartan-M\"unzner
$f\in \mathbb{R}[x_{1}, \ldots,x_{2n}]$ $S^{2n-1}$ . $f$ $K-$
.
, 2 Hermite $G/K$ Hamilton
. ) $\mu;\mathfrak{p}arrow f^{*}\simeq f$ . $K$-
, $K$- $\Vert\cdot\Vert$ K- .
$K$- , $G/K$
:
3.1 (F. [4]). $G/K$ 2 Hermite .
, $G/K$ 3 :
SO$(2+n)/$ SO(2) $\cross$ SO $(n),$ $SU(2+n)/S(U(2)\cross U(n))$ , SO(10) $/U(5)$ .
,
(1) $K^{Ad}\cap \mathfrak{p}$ $\omega$ ,
(2) $\mu:\mathfrak{p}arrow f^{*}\simeq f$ $\mu(P)=(1/2)[P, [P, Z]]\in f$ ,
(3) $\Vert\mu(P)\Vert^{2}$ Cartan$-M\ddot{u}$nzner $f^{*}$ $K$- $\Vert\cdot\Vert$
.
, $Z$ $J:=$ ad$z|_{p}$ $\mathfrak{p}$ $K$- $\mathfrak{g}$ .
, $\mathfrak{g}$ Killing $\mathfrak{e}*$ $K$- (, $\}$ $f^{*}\simeq f$
. $\mathfrak{p}$ $\omega$ $\omega(x, y):=\langle J(x),$ $y\rangle$ .
( ) (1) . (2) , $\mu(P)=(1/2)[P, [P, Z]]$
.
(3) $G/K$ Hermite , Lie $t$ $P=\mathfrak{u}(1)\oplus f’$ Lie
. . $p_{1}:farrow\iota\iota(1),$ $p_{2}:farrow f’$
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$9$ Killing $B$ $a,$ $b$
$aB|_{u(1)}(\cdot,$ $\cdot)+bB|_{t’}(\cdot,$ $)$ (3.1)










(3) $\Vert gradf_{a,b}(P)\Vert^{2},$ $\Delta f_{a,b}(P)$ ,
(4) $f_{a_{2}b}(P)$ Cartan-M\"unzner $(a, b)$ .
3.2. Cartan-M\"unzner , - [12]
( $f^{*}$ $K$-
).







Clifford . Clifford Lawson-Michelsohn
[6] . - [11] Ferus-Karcher-
M\"unzner ([3]). FKM ,
Clifford $C1_{m-i}$ $l$ , $2l$ $P_{0},$ $\ldots,$ $P_{m}$ :




$\mathbb{R}^{2l}$ $F$ : $\mathbb{R}^{2l}arrow \mathbb{R}$
$F(x)=(x,$ $x \}^{2}-2\sum_{i=0}^{m}\{P_{i}x,$ $x\rangle^{2}$ for $x\in \mathbb{R}^{2l}$
, $F$ Cartan-M\"unzner .
, Clifford $\mathbb{R}^{2l}1_{\llcorner}^{\vee}K=U(1)\cross Spin(m)$
. , $F$
$\backslash$ , . ,
.
4.1. . $\mathbb{R}^{2l}$ Euclid {, $)$
$J$ $\omega(x, y):=\{J(x), y\}$ .
(1) FKM $F$ $K$- ,
(2) $K\cap \mathbb{R}^{2l}$ $\omega$ .
, $Kr\sim \mathbb{R}^{2l}$ Hamilton ,
$\mu$ : $\mathbb{R}^{2l}arrow f^{*}$ ( $f$ $K$ Lie ) .
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